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Georg Staubli, MD,‡ and Barbara Brotschi, MD†
Objective: In treating patients of different ages and diseases in the pedi-
atric resuscitation bay, management errors are common. This study aimed
to analyze the adherence to advanced trauma life support and pediatric ad-
vanced life support guidelines and identify management errors in the pedi-
atric resuscitation bay by using video recordings.
Methods: Video recording of all patients admitted to the pediatric resus-
citation bay at University Children's Hospital Zurich during a 13-month pe-
riod was performed. Treatment adherence to advanced trauma life support
guidelines and pediatric advanced life support guidelines and errors per pa-
tient were identified.
Results:During the study period, 128 patients were recorded (65.6%with
surgical, 34.4% with medical diseases). The most common causes for ad-
mission were traumatic brain injury (21.1%), multiple trauma (20.3%), and
seizures (14.8%). Therewas a statistically significant correlation between ac-
curate handover from emergency medical service to hospital physicians and
adherence to airway, breathing, circulation, and disability sequence (correla-
tion coefficient [CC], 0.205; P = 0.021), existence of a defined team leader
and adherence to airway, breathing, circulation, and disability sequence
(CC, 0.856; P < 0.001), and accurate hand over and existence of a defined
team leader (CC, 0.186; P = 0.037). Unexpected errors were revealed. Cer-
vical spine examination/stabilization was omitted in 40% of admitted sur-
gical patients, even in 20% of patients with an injury of spine/limbs.
Conclusions: Video recording is a useful tool to evaluate patient man-
agement in the pediatric resuscitation bay. Analyzing errors of missing
the adherence to the guidelines helps to pay attention and focus on specific
items to improve patient care.
Key Words: pediatric resuscitation bay, management errors,
video recording
(Pediatr Emer Care 2018;00: 00–00)
A dherence to treatment guidelines is a key part in pediatric re-suscitation. In children with sepsis, studies have shown that
overall adherence to pediatric advanced life support guidelines
correlated significantly with a shorter duration of hospitaliza-
tion.1,2 However, management errors that may lead to an adverse
outcome are common. Therefore, identifying these errors is a cru-
cial part of improving patient safety and thus reducing morbidity
and mortality.3 Most errors occurring in an acute trauma situation
are process errors and errors of omission, which can partly be ad-
dressed by using standardized protocols and checklists.4 An in-
depth analysis of errors occurring during neonatal resuscitation
indicated that the more complex a resuscitation (requiring more
interventions), the more errors occurred.5 Considering this, the
authors stated that the adoption of error reducing strategies capa-
ble of decreasing cognitive and technical demands and standardiz-
ing communication should be considered to improve patient
care.5 Furthermore, it is important to anticipate the main causes
for admittance to the pediatric resuscitation bay, to be best pre-
pared for treating patients in these stressful situations. In previous
studies, the main causes seemed to be neurological, respiratory,
cardiocirculatory problems, and trauma.6,7
As previous studies have shown, video recording is more
effective than medical record review in detecting management
errors in pediatric trauma resuscitation.8,9
Therefore, the aim of our study was to analyze the adherence
to advanced trauma life support (ATLS) andPALSguidelines and iden-
tifymanagement errors in the pediatric resuscitation bay by using video
recordings. In addition, we examined the epidemiology of chil-
dren admitted to the pediatric resuscitation bay by record review.
METHODS
Study Design
We performed video recordings of the resuscitation of all pa-
tients admitted to the pediatric resuscitation bay at University
Children's Hospital Zurich during 13 consecutive months. Patients
were not identifiable on these video recordings. The study was ap-
proved by the ethics committee of the Canton of Zurich. All par-
ents decide at hospital admission whether or not their child's
data can be used for retrospective studies. Only patient data were
collected from the patients' notes and videos in cases where the
parents had agreed with this clause.
Methods of Measurement
All the video recordingswere analyzed for treatment adherence
to ATLS guidelines10 for trauma patients or PALS guidelines,11 and
errors were identified. After defining the items, 2 experienced pedi-
atric emergency physicians (Ersch Jörg and Dobrovoljac Milana,
both not involved in the resuscitation) reviewed all the videos to-
gether. Subsequently, they analyzed all the patient charts for addi-
tional data together as well. Agreement on interpretation had to
be reached. They screened all videos and charts for the following
items to be present or absent.
Primary and secondary survey items were required as follows:
For all patients, the following items were required within the
first 10 minutes after arrival in the resuscitation bay: measurement
of oxygen saturation; administration of oxygen; monitoring of
pulse and blood pressure; auscultation of thorax and abdomen; in-
travenous access; administration of intravenous fluid; monitoring
of consciousness by Glasgow Coma Scale; monitoring of pupil-
lary reflex; monitoring of body temperature; and undressing pa-
tient. The videos were screened for the absence or presence of
each of these items within the first 10 minutes after patient's ar-
rival, according to our hospital guidelines.
The adherence to each step of the airway, breathing, circula-
tion, and disability (ABCD) sequence, team presence at arrival of
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patient, existence of a defined team leader, accurate handover
from emergency medical service (EMS) to hospital physicians,
and accurate shift of patient from EMS stretcher to resuscitation
bay bed were also investigated by the videos. For the item “adher-
ence to each step of the ABCD sequence (airway, breathing, circu-
lation, disability),” the step by step approach according to PALS
guidelines was required. This means that in the video it had to
be clear that the team leader addressed each single item (ABCD)
and the responsible person would respond accordingly. For the
item “team presence at arrival of patient,” every person of the team
whowas present at arrival of the patient, as seen in the video, was
documented. In our hospital, the following persons were required:
emergency and intensive care consultants; anesthesia, intensive care,
and emergency nurses; radiological technologist; and, for trauma pa-
tients, the surgical consultant. The team leader wears ayellow vest, so
the item “existence of a defined team leader” was checked, when
the team leader was clearlymarked by this vest at the time of patient
arrival. Our hospital standard for handover of the patient from EMS
to hospital physician requires an oral handover addressing every
item of the ABCD sequence while the EMS personnel is still re-
sponsible for the patient and only 1 person is speaking at a time
while everyone else is paying attention. These criteria had to be
met in order for the “accurate handover from emergency medical
service to hospital physicians” item to be checked off.
For an “accurate shift of patient from EMS stretcher to re-
suscitation bay bed,” we required a well-coordinated shift,
meaning that the person responsible for the head of the patient
(in our hospital the anesthesia nurse) would give the command.
Patients with a trauma history had to be stabilized according to
ATLS/PALS guidelines.
For trauma patients, in addition to the previously mentioned
items, the following ones were required: cervical spine stabiliza-
tion and examination of the entire spine (especially cervical spine)
after log roll, the pelvis stability, and the perineum, and the video
was screened for these items as well.
Additional data were collected by chart review including age
and sex of the patients, time of arrival in emergency department,
type of illness, admittance to intensive care unit (ICU), and
death. Time of arrival in the emergency department was divided
into different time categories: day (7:31 AM to 6 PM), evening
(6:01 PM to midnight), and night (0:01 AM to 7:30 AM). Depend-
ing on the type of illness, patients were further divided into med-
ical and trauma cases. Multiple trauma was defined as 2 or more
injuries in at least 2 areas of the body.
Data Analysis
Differences in median numbers of missed primary and second-
ary survey items per patientwere calculated byMann-WhitneyU test,
because the sample did not show a normal distribution. Correlation
of different organizational structure items of patient care and patient
age and time of arrival was performed by nonparametric correlation
(Kendall τb). Comparing missing items between medical and sur-
gical patient groups was performed by independent t test.
AP value < 0.05was considered statistically significant. Anal-
yses were performed with SPSS for windows version 20.0 (IBM,
Armonk, NY).
RESULTS
Overview of all Patients Admitted to the Pediatric
Resuscitation Bay
During the study period of 13months, we recorded 128 patients
(males, n = 66 [51.6%]; females, n = 62 [48.4%]) admitted to the
pediatric resuscitation bay at Children's Hospital Zurich. Most pa-
tients were admitted during the day (n = 82 [64.6%]), some during
the evening hours (n = 40 [31.5%]), and only a few during the night
(n = 5 [3.9%], missing 1 data).
Figure 1 highlights the frequency distribution of diseases
causing admittance to the resuscitation bay. Eighty-four patients
(65.6%) suffered surgical diseases, and 44 patients (34.4%), med-
ical diseases. Patients younger than 5 years presented equally with
medical (n = 26 [48.1%]) and surgical diseases (n = 28 [51.9%]),
whereas patients older than 5 years presented more often with sur-
gical diseases (Table 1). Details regarding causes of admittance
depending on age are illustrated in Table 1. Six patients (4.7%)
died, aged 8 months to 10 years, 3 patients because of a medical
disease, and 3 patients because of a surgical disease.
FIGURE 1. Frequency distribution of diseases causing admittance to the resuscitation bay.
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Statistical analysis showed that there was a significant corre-
lation between accurate handover from EMS to hospital physi-
cians and adherence to ABCD sequence (correlation coefficient
[CC], 0.205; P = 0.021), existence of a defined team leader and
adherence to ABCD sequence (CC, 0.856; P < 0.001), and accu-
rate hand over and existence of a defined team leader (CC, 0.186;
P = 0.037).
Accurate handover from EMS to hospital physicians, existence
of a defined team leader, and adherence to ABCD sequencewere not
dependent on time of the day (handover CC, 0.57; P = 0.5; team
leader CC, −0.1; P = 0.17; ABCD sequence CC, −0.03; P = 0.69),
patient age (handover CC, −0.0; P = 0.9; team leader CC, 0.08;
P = 0.3; ABCD sequence CC, 0.04; P = 0.59), or whether it
was a medical or surgical case (handover CC, 0.05; P = 0.57; team
leader CC, −0.1; P = 0.12; ABCD sequence CC, −0.13; P = 0.14).
Surgical Cases in Pediatric Resuscitation Bay
As stated earlier, 84 patients (males, 38 [45.8%]); females,
45 [54.2%]) were admitted to the pediatric resuscitation bay
because of a surgical disease (Table 1). Admittance was exclusively
during the day (n = 59 [72%]) and evening (n = 23 [28%]). The
most common cause for admission was traumatic brain injury
(n = 27 [32.1%]), followed by multiple trauma (n = 26 [31%]),
burning/scalding (n = 12 [14.3%]), injury of spine or limbs
(n = 10 [11.9%]), abdominal trauma (n = 4 [4.8%]), near-drowning
(n = 4 [4.8%]) and nontraumatic brain hemorrhage (n = 1
[1.2%]), depicted in Table 1 and Figure 1.
Team presence at arrival of patient, presence or absence of an
accurate handover from EMS to hospital physicians, existence of a
defined team leader, accurate shift of patient from EMS stretcher
to resuscitation bay, and adherence to each step of the ABCD se-
quence are shown in Table 2. Admittance to ICUwas necessary in
34 patients (41.0%).
Table 3 shows treatment adherence to ATLS/PALS guide-
lines. Errors in primary and secondary survey were observed with
a median of 3 per patient (range, 0–12 errors per patient). There
was no statistical significant difference between age groups, with
a median of 4 errors (range, 1–7 errors per patient) in patients youn-
ger than 5 years, a median of 3 errors (range, 0–12 errors per patient)
TABLE 1. Diseases of all Included Patients Depending on Age
Patients Overall, n = 128 (%) <5 y, n = 54 (%) 5–10 y, n = 41 (%) >10 y, n = 33 (%)
Surgical disease 84 (65.6) 28 (51.9) 33 (80.5) 23 (69.7)
Traumatic brain injury 27 (21.1) 13 (24.1) 9 (22) 5 (15.2)
Multiple trauma 26 (20.3) 5 (9.3) 12 (29.3) 9 (27.3)
Burning or scalding 12 (9.4) 8 (14.8) 3 (7.3) 1 (3)
Injury of spine or limbs 10 (7.8) 1 (1.9) 5 (12.2) 4 (12.1)
Abdominal trauma 4 (3.1) 1 (1.9) 1 (2.4) 2 (6.1)
Near-drowning 4 (3.1) 0 3 (7.3) 1 (3)
Non traumatic brain hemorrhage 1 (0.8) 0 0 1 (3)
Medical disease 44 (34.4) 26 (48.1) 8 (19.5) 10 (30.3)
Seizure 19 (14.8) 12 (22.2) 3 (7.3) 4 (12.1)
Infection 11 (8.6) 8 (14.8) 2 (4.9) 1 (3)
Intoxication or allergy 8 (6.3) 4 (7.4) 0 4 (12.1)
Cardiac disease 4 (3.1) 1 (1.9) 2 (4.9) 1 (3)
Metabolic disease 1 (0.8) 0 1 (2.4) 0
Brain tumor 1 (0.8) 1 (1.9) 0 0
TABLE 2. Organization of Initial Phase in the Resuscitation Bay
Surgical Cases, n = 84 (%) Medical Cases, n = 44 (%) P 95% Confidence Interval
Item performed correctly
Handover EMS to hospital physician 72 (87.8%) 40 (90.9%) 0.60 −0.14 to 0.09
Defined team leader 68 (82.9%) 31 (70.5%) 0.12 −0.03 to 0.29
Accurate shift of patient 78 (95.1%) 40 (90.9%) 0.39 −0.06 to 0.14
Adherence to ABCD sequence 69 (84.1%) 32 (72.7%) 0.15 −0.04 to 0.27
Present at arrival of patient
Emergency consultant 80 (95.2%) 36 (81.8%) 0.04 0.01 to 0.26
Intensive care consultant 73 (86.9%) 32 (72.7%) 0.07 −0.01 to 0.30
Surgical consultant 60 (71.4%) * * *
Anesthesia nurse 69 (82.1%) 34 (77.3%) 0.53 −0.10 to 0.20
Emergency nurse 79 (94.0%) 42 (95.5%) 0.73 −0.10 to 0.07
Intensive care nurse 79 (94.0%) 38 (86.4%) 0.19 −0.04 to 0.19
Radiological technologist 44 (52.4%) * * *
Parents 36 (42.9%) 21 (47.7%) 0.60 −0.23 to 0.13
*Not applicable.
Pediatric Emergency Care • Volume 00, Number 00, Month 2018 Video Recordings in Pediatric Resuscitation Bay
© 2018 Wolters Kluwer Health, Inc. All rights reserved. www.pec-online.com 3
Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
in patients aged 5 to 10 years, and a median of 3 errors (range,
0–9 errors per patient) in patients older than 10 years. Errors
per patient for each group of disease are shown in Figure 2. Sig-
nificantly more errors were performed in patients with burning/
scalding (median, 6 errors per patient vs median, 3 errors in the
other surgical patients; P < 0.001), mostly because cervical spine
stabilization (0% in burning/scalding vs 74.6% in other surgical
patients), examination of the cervical spine (8.3% vs 67.6%),
and examination of pelvis stability (8.3% vs 78.9%) were signif-
icantly less frequently performed. Although a high number of
errors were made (6 errors) during admission of the patient with
a nontraumatic brain hemorrhage, there was no statistical signifi-
cance because there was only 1 patient.
Significantly less errors were performed in primary and sec-
ondary survey in patients with injury of spine or limbs comparing
with the other surgical patient groups (median, 1 error per patient vs
median, 4 errors in the other surgical patients; P = 0.004). All the
following items were performed more frequently: cervical spine
stabilization (80% performed in patients with injury of spine or
limbs vs 61.6% in other surgical patients), examination of the cer-
vical spine (90% vs 54.8%), examination of pelvis stability
(90% vs 65.8%), examination of perineum (60% vs 16.4%), and
monitoring of body temperature (90% vs 61.6%). In patients with
traumatic brain injury, spinal examination was performed in 70%
and spinal stabilization in 73%.
Medical Patients in Pediatric Resuscitation Bay
During the study period, 44 patients (males, 27 [61.4%]; fe-
males, 17 [38.6%]) were admitted to the resuscitation bay with a
medical disease. Most patients were admitted during the day
(n = 22 [50%]), 17 [38.6%] during the evening, and 5 [11.4%] pa-
tients during the night.
TABLE 3. Adherence to ATLS/PALS Guidelines
Procedure Performed Correctly Surgical Cases, n = 84 (%) Medical Cases, n = 44 (%) P 95% Confidence Interval
Cervical spine stabilization 53 (63.1) * * *
Examination of the cervical spine 49 (58.3) * * *
Examination of pelvis stability 57 (67.9) * * *
Log roll 60 (71.4) * * *
Examination of the entire spine 59 (70.2) * * *
Examination of perineum 18 (21.4) * * *
Measurement of oxygen saturation 81 (96.4) 43 (97.7) 0.96 −0.058 to 0.055
Administration of oxygen 63 (75) 36 (81.8) 0.51 −0.2 to 0.1
Monitoring of heart rate 84 (100) 44 (100) 1.00 *
Monitoring of blood pressure 84 (100) 44 (100) 1.00 *
Auscultation of thorax 80 (95.2) 37 (84.1) 0.08 −0.01 to 0.22
Auscultation of abdomen 77 (91.7) 19 (43.2) <0.001 0.32 to 0.65
Intravenous access 78 (92.9) 40 (90.9) 0.84 −0.09 to 0.10
Administration of intravenous fluid 74 (88.1) 38 (86.4) 0.61 −0.09 to 0.15
Monitoring of consciousness by GCS 81 (96.4) 39 (88.6) 0.16 −0.03 to 0.17
Monitoring of pupillary reflex 80 (95.2) 38 (86.4) 0.14 −0.03 to 0.19
Monitoring of body temperature 54 (64.3) 29 (65.9) 0.93 −0.19 to 0.17
Undressing patient 69 (82.1) 29 (65.9) 0.04 0.01 to 0.34
*Not applicable.
GCS, Glasgow Coma Scale.
FIGURE 2. Errors in primary and secondary survey per patient for each surgical disease.
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The most common cause for admittance was seizures (n = 19
[43.2%]), followed by infection (n = 11 [25%]), intoxication/allergy
(n = 8 [18.2%]), cardiac diseases (n = 4 [9.1%]), near-drowning
(n = 1 [2.2%]), brain tumor (n = 1 [2.3%]), and metabolic dis-
ease (n = 1 [2.3%]) (Table 1). Team presence at arrival of patient
and data regarding accurate handover from EMS to hospital
physicians, existence of a defined team leader, accurate shift
of patient from EMS stretcher to resuscitation bay bed, and
adherence to ABCD sequence are depicted in Table 2. There was
no statistical difference in correctly performing these items between
medical and surgical patients. In patients with infection, the
adherence to ABCD sequence was less frequent (54.5%) than in
the other medical patient groups together (73.3%), resulting in a
significant negative correlation (correlation coefficient, −0.2;
P = 0.025). Admittance to ICU was necessary in 30 patients
(66.7%). The adherence to PALS guidelines is depicted in Table 3.
Only items necessary in nonsurgical patients were accounted
for. Therefore, the overall number of errors was lower in patients
with a medical disease in comparison with patients with surgical
diseases. A median of 1 error per patient (range, 0–8 errors per
patient) occurred in patients with a nonsurgical disease. There was
no significant difference between the age groups, with a median of
1.5 errors (range, 0–8 errors per patient) in patients younger
than 5 years, a median of 1 error (range, 0–3 errors per patient)
in patients aged 5 to 10 years, and a median of 2.5 errors (range,
0–5 errors per patient) in patients older than 10 years. Errors per
patient for each group of disease are shown in Figure 3; there
was no statistical difference between the different groups.
DISCUSSION
Our data show that video recording is a very useful tool to
identify management errors in the pediatric resuscitation bay. By
analyzing the data of the video recordings, we detected manage-
ment errors, which should be reduced.
Showing the correlations of the existence of a defined team
leader and accurate handover from EMS to hospital physicians,
the accurate handover and overall adherence to ABCD sequence
and the existence of a defined team leader and adherence to each
step of the ABCD sequence, our data underline the importance of
a strict organization in the resuscitation bay. These correlations are
not dependent of patient age, time of the day, or whether it was a
medical or surgical case. This is in-line with other studies, postu-
lating that careful team formation with a team leader not directly
involved in patient care enhances patient management in the
resuscitation bay.12,13 The team leader is responsible for following
the guidelines, not forgetting steps in patient management to get
an optimal outcome. Strict discipline following the order of PALS
or ATLS guidelines is important not to omit some items. This is
even more important in a complex situation where disease or in-
jury is not yet evident.5 Whereas monitoring of cardiorespiratory
parameters and examination of thorax and abdomen are frequently
performed in our study group, measurement of temperature is
skipped in most patients. In contrary to other studies, exposure of
patients (ie, fully undressing a patient) was performed frequently
in our patient group.14 In accordance to other studies, there are er-
rors in specific items of the ATLS/PALS protocol, especially er-
rors of omission, independently of patient age.3,4 In the surgical
study population, certain items in the ATLS protocol were fre-
quently omitted as examination of the perineum and of the pelvis
stability, log roll, and stabilization and examination of the whole
spine (mainly the cervical part). Especially, the fact that even in
patients with a traumatic brain injury cervical spine stabilization
and examination were sometimes missing, is unexpected. At this
point, we should reflect if it is necessary to differentiate between
surgical patients with and without a trauma history. If we postulate
that in the resuscitation bay all patients should be managed ac-
cording to the same guidelines in order not to omit 1 item, we need
to stabilize and examine the cervical spine for example also in pa-
tients with scalding/burning injury. On the one hand, this seems
exaggerated and like a waste of resources. On the other hand, it
is often difficult to get an accurate overview of what happened
and if there is a trauma history, in the limited time in the resusci-
tation bay. As an example for this dilemma, about a quarter of our
patients with burning/scalding injuries also experienced trauma or
trauma could not be ruled out. Thus, we postulate that it is crucial
that all patients are treated according to the same guidelines, even
if this means that we sometimes perform an item that would not be
necessary for a specific patient. However, the ATLS/PALS guide-
lines represent cookbook medicine. Maybe sufficient senior ex-
pert resuscitators might perform more efficiently by moving
wisely past certain steps. Future studies might want to focus on er-
rors with potential to cause harm, rather than decisions that might
reflect a wise deviation from guidelines. In a retrospective study
design, this issue cannot be properly evaluated. In patients with
an injury of spine or limbs, significantly less errors occurred, be-
cause examination and stabilization of cervical spine, examination
of pelvis and perineum, and measurement of body temperature
were performed more frequently. In these patients, the area of in-
jury is evident, which could explain the more structured approach
FIGURE 3. Errors in primary and secondary survey per patient for each medical disease.
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in patient management. This implies what has been stated in pre-
vious studies as well that the more complex a situation gets, the
more human errors occur.5
The medical study population showed lower error rates com-
pared with the surgical patients, but again, certain items were omit-
ted frequently (auscultation of the abdomen, measurement of body
temperature, undressing the patient). In patients with an infection,
adherence to ABCD sequence was generally lower, probably
reflecting the more complex situation. In this patient group, stud-
ies revealed that adherence to PALS guidelines correlated signifi-
cantly with a shorter duration of hospitalization.1,2
Another question that often arises is whether too many pa-
tients who could be treated in the emergency ward are treated in
the resuscitation bay, hereby using a lot of human and monetary
resources. We used admittance to ICU to reflect the severity level
of injury. In our study group, 41% of the surgical patients were ad-
mitted to the ICU, in comparison with other studies showing ad-
mittance to the ICU of less than 20%.6,12 Although patient safety
is the most important aspect and therefore patient should be liber-
ally treated in the resuscitation bay, this is definitely an aspect that
needs constant reevaluation and improvement.
Our study revealed some unexpected errors of patient man-
agement in the surgical and medical population by video recordings.
Subsequently, we tried to improve our management in the resusci-
tation bay by initiating training and simulation sessions. These
regularly performed simulation sessions should help the staff to
use standardized protocols and communication.
In this study, we did not examine the correlation of the errors
with patient outcome. Thus, we would like to plan a prospective
study analyzing video recordings of the resuscitation bay and eval-
uate if we improved since we initiated the simulation sessions and
if there is a relationship of errors in the resuscitation bay and
patient outcome.
CONCLUSIONS
Video recording is a useful tool to evaluate patient manage-
ment in the pediatric resuscitation bay. Analyzing errors of missing
the adherence to the guidelines in special patient groups helps to
pay attention and focus on specific items to improve patient care.
REFERENCES
1. Paul R, Neuman MI, Monuteaux MC, et al. Adherence to PALS sepsis
guidelines and hospital length of stay. Pediatrics. 2012;130:e273–e280.
2. Larsen GY, Mecham N, Greenberg R. An emergency department septic
shock protocol and care guideline for children initiated at triage. Pediatrics.
2011;127:e1585–e1592.
3. Webman R, Fritzeen JL, Yang J, et al. Classification and team response to
nonroutine events occurring during pediatric trauma resuscitation.
J Trauma Acute Care Surg. 2016;81:666–673.
4. Pucher PH, Aggarwal R, Twaij A, et al. Identifying and addressing
preventable process errors in trauma care.World J Surg. 2013;37:752–758.
5. Yamada NK, Yaeger KA, Halamek LP. Analysis and classification of errors
made by teams during neonatal resuscitation. Resuscitation. 2015;96:
109–113.
6. Claudet I, Bounes V, Fédérici S, et al. Epidemiology of admissions in a
pediatric resuscitation room. Pediatr Emerg Care. 2009;25:312–316.
7. Chavez H, Garcia CM, Sakers C, et al. Epidemiology of the critically ill
child in the resuscitation bay. Pediatr Emerg Care. 2016;00:00–00.
8. Oakley E, Stocker S, Staubli G, et al. Using video recording to identify
management errors in pediatric trauma resuscitation. Pediatrics. 2006;117:
658–564.
9. Fitzgerald M, Gocentas R, Dziukas L, et al. Using video audit to improve
trauma resuscitation—time for a new approach. Can J Surg. 2006;49:
208–211.
10. Kortbeek JB, Al Turki SA, Ali J, et al. Advanced trauma life support,
8th edition, the evidence for change. J Trauma. 2008;64:1638–1650.
11. Kleinman ME, Chameides L, Schexnayder SM, et al. Part 14: pediatric
advanced life support: 2010 American Heart Association Guidelines for
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care.
Circulation. 2010;122:S876–S908.
12. Hoff WS, Reilly PM, Rotondo MF, et al. The importance of the
command-physician in trauma resuscitation. J Trauma. 1997;43:772–777.
13. Hunziker S, Tschan F, Semmer NK, et al. Hands-on time during
cardiopulmonary resuscitation is affected by the process of teambuilding: a
prospective randomised simulator-based trial. BMC Emerg Med. 2009;9:3.
14. Kelleher DC, Waterhouse LJ, Parsons SE, et al. Factors associated with
patient exposure and environmental control during pediatric trauma
resuscitation. J Trauma Acute Care Surg. 2013;74:622–627.
Borns et al Pediatric Emergency Care • Volume 00, Number 00, Month 2018
6 www.pec-online.com © 2018 Wolters Kluwer Health, Inc. All rights reserved.
Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
